Functional relationships between sympathetic nerves and pinealocytes in the mouse pineal: quantitative electron microscopic observations.
Quantitative electron microscopic observations on the pineal gland of the mouse were made in order to demonstrate ultrastructural changes in response to various conditions of illumination in sympathetic nerve fibers as well as in pinealocytes and, thus, to establish some morphological correlates of a functional relationship between sympathetic nerves and pinealocytes. The diurnal change in the number of the small granulated vesicles (60 nm in diameter) in sympathetic nerve fibers of the mouse pineal is similar to that of the noradrenaline content in the rat pineal; increasing at night to reach the maximum level at the beginning of the light period of the day. A marked decrease of the small granulated vesicles seen after the onset of darkness may be correlated with a release of noradrenaline from the nerve fibers. Since the diurnal change in the number of the granulated vesicles (100 nm in diameter) and the glycogen content in the mouse pinealocytes closely resemble each other, the diurnal variation in the number of the granulated vesicles and the amount of glycogen may be influenced by a diurnal rhythm in the release of noradrenaline. The number of the granulated vesicles and the glycogen content in the pinealocytes show another striking similarity in that their remarkable increase is induced by continuous light for relatively short periods. It is speculated that light suppresses the release of noradrenaline from the nerve fibers and, thus, causes an increase of the glycogen content as well as the number of the granulated vesicles in the pinealocytes.